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AUTHORS: Bartenev, L.S., Glebovich, G.V., ptitsin, K.N. 

aad aie . 
TITLE: Ultra-high-speed pulse oscillograph 


PERIODICAL: Pribory i tekhnika eksperimenta, no.6, 1961, 80-83 


TEXT: An ultra-high-sr2zed oscillograph is described, reaching 
time base velocities of 2 x 1019 cm/sec and time instability 

ow i.5 x 10-11 sec, permitting registration of pulse processes 
with durations of 107 sec. The basic features of the system 
are: the use of shock-waves generated ina ferrite transmission 
line, as the time base, and a specially designed CRT. The 
latter employs a slotted coaxial line for the vertical deflection 
and a special diaphragm (Fig.3). The diaphragm cuts off the 
beam in the resting position, eliminates an initial nonlinear 
portion of the time base, and again cuts off the beam at the end 
of the time base, permitting less stringent requirements on the 
beam brightening pulse. The use. of complete supply voltage 
stabilization and other design measures has permitted keeping the 


time base instability within the limits described. There are 
kh figures and 2 Soviet-bloc references. 
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TRANSLATION: Methods are. suggested for ing : 2m 
‘the oscillograph’ davelopment. A ‘ferrite-type. line “is. “used: fo: 

_ voltages a diaphragm under the second-anode ‘potential and: pas 
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suggested. Inclusion,.in the’ signal circuit, of a telescopic 
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ec ta the duration of test palace: ‘Instability, of. operat 
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AUDHORS:Glebovich, G, V., Gryagzgnov, MH. I, and Piitsyn, K. ii. 


TITLE: Investigation of Certain Circuits used in the Generation of 
Short Pulses (Issledovaniye nekotorykh skhen formirovaniya 
korotkikh imoul'sov) 

ESQICDIGAL: Radiotekhnika i Elektronike, 1958, Vol 3, Nr 4, 
pe 562-566 (USSR) 

ABSTRACT: It is pointed out that very short video pulses can be 
zenerated either by means of a delay line fitted with a 
mercury relay or by means of a delay line and a fast thyra- 
tron, The relay~type pulse generator can produce pulses 
vith rise times of the order of 1 m s and amplitudes of up 
to 120 VY, Thyratrons can be used either with a capacitor 
in the anode (Fig.1) or with 2 delay lines (Fig.4), The 
capacitor type generator produces triangular vulses (Fiz. 5a) 
yhile the delay line circuit can generate almost rectansular 
pulses, It was found that the thyratron generators produce 
pulses with rise times of the order of 5 m s. The paper 
contains S figures and 1 English reference, 
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1. Video pulses 2. Fulse generators--Equipment 
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TITLE: Reactions between triphenylphosphine and: fluoborides. of nonsymmetrical 
‘diaryliodium salts ies ee 


-:| SOURCE: AN SSSR. Doklady, v. 165, no. 3, 1965, 582-585. 


TOPIC TAGS: chromatography, organic phosvhorus compound, photochemistry, boron . : 
~ compound, fluorinated organic compound 


ABSTRACT: Fluoborides of nonsyumetrical dlarlicdonium selte: -menitrophenyl- 
‘phenyliodonium, p-anisylphenyliodoniun, peanisyl-m-nitrophenyliodoniun, ue 3 Pee 
; earbethoxyphenyl-phenylicdoniun, c-yitrophenyl-phenyliodonium, ‘and p-chlorophenyl« caren eee 
i phenyl iodontum Belts, were reacted with triphenylphosphine in acetone for six 257 - 

to eight hours at 1:1 ratios of the initial reagents. After the reaction,-the ~ 
“acetone was evaporated, snd the residue repeatedly vashed with ether to remove 

‘aryl iodides end unreacted triphenylphosphine. Then the tetraarylphosphoniun — 
‘fluoborides were separated from. the diaryliodonium fluoboride ‘by thin-layer 
‘chromatography. A substantial influence of polar factors Tas iceeaeved in the - 

- photochemical reaction between “diaryliodoniun fluoborides and triphenyl- j 
‘ phosphine: in- wost cases phosphonium salts were obtained only with the more j 
' electron acceptor substituent. Only in the decomposition of the p-chlorophenyl~ a 

‘ phenyliodonium telt, in which the radicals are close in electronegativity, are 

_ the’ phosphoniun salts obtained in almost equivalent amounts. The data suse ines 
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: earboxyphenyl-phenyliodonium fluoborides) was investigated for comparison . af a 
- (heating et 97° in derkness for 10 hours 4m the presence of n-propanol). The | — 
: data of the thermel reaction end those of the photochemical reaction between i 

| triphenylphosphine and diaryliodoniwna salts are practically the same. In both | 
‘cases the radical with wore. electron-acceptor substituent 1s predominanatly (or | -- 
exclusively) transferred to triphenylphosphine. Orig. art. hast. 2'tables. «.[JPRS] . 
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Stereospecific effect of the end of a growing chain in the polyzerization 
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"Geometry of Linear Polymers," M. V. Vol'kensh~- 
teyn, 0. B. Ptitsyn, °° 


"Dok Ak Nauk SSSR" Vol LXXVIII, No 4, pp 657-660 
rot a Prat, Comma da, AS UST 
Present-day phyf of linear polymers proceeds 
from representation of familiar freedom of rota- 
tion of members of the polymer chain. Up to now 
no method has been described for solving prob- 
lems of the geom of such chains. The most im- 
portant formulas in the lit are given without 
derivation. Here method is expounded which is 
convenient for any potentials that brake int 
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evaluation of the influence of. the volume effects Opt Us - 
the dimensions of the polymer.molecufest: ‘The:final “0002. | 
forniula shows that, when: volume effects. art taker. «. 
into account, the! value“ (h being ‘the- probable: ©: 
” chain length) varies as N%*(not as N28 ?)'and thatifa’* 
‘temperature dependedte is less pronounctd fan was. 
eskumed previously. ~' ee min CHSTAN é 
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USSR/Physics - Crystalline Polymers 1 Oct 52 


"Rotationai-Isomeric Theory of Fusion of 
line Polymers,” M. V. Volkenshteyn and 0. & &, 
Ptitsyn, last of High-Mol Compds 


DAN SSSR, Vol 86, No 4, pp 677-680 


Attempts to prove on basis of rotationel isomeric 
theory that the temp of cryst fusion and the 
elasticity modulus should rise with increasing 
stretching of the mol chain of the polymer. This 
theory permits direct connection between phys 
properties of polymers and their chem structure. 
Presented by Acad A. F. Ioffe 28 Jul 52. 
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L-Geomotry of iinear polymers, HI. Yh 
.  Yolutlon and bending of polymer chains, - 
fein aud O. RR.“ Paitsyn (ast. High-Sfo 
“Compds., “Acad. Sei?" USSR, Len ) 
_ Khim. 27, 76-86(1933); cf. CAS A6 
2152e.—The polymer chain. is xs:) ; 
mixt. of rotational isomers.." The chaiit r doby © - 
the degree cf convolution, or the thermodynamic flexibility, 

. and the Kinetic flexibility. The degriic of convolution. iz ; 
the rutio of the max, length of the chain to the length of the ©. 
convoluted chain. A usethod Is given for the Sulen. of this 

. tutto and it is applied to a series of polymers. A study of |; - 
-the properties of. these mols.- shows the relation between 
the dexibility of the mols. und their chem. structure. ae | 
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PTITSYK, C. B. 251/197 


USSK/Physies - Molecular Lengths 21 Apr 53 


"Length of the Molecular Chain in Cis-and Trans-Polydienes," A.A. Chistorazum, 
Inst of High-Molecular Compds, Acad Sci USSR 


DAN SSSR, Vol 89, No 6, pp 999-1002 


Calculations of mean square distances in chains with alternating double bonds 
and different valence angles in the case of the polymers polybutadiene, polyis- 
oprene, and polydimethylbutadiene are given. Acknowledges the interest and 
assistance of M. V. Vol'kenshteyn and 0. B. Ptitsyn, who developed the formulas 
for the mean square distance between ends of a chain having N identical bonds 
taking into account extent of hindrance of rotation around each bond (DAN SSSR, 
78, 879 (1951)). Presented by Acad A.F. Ioffe 21 Feb 53. 
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USSR/Physics - Polymer Chains 21 Aug 53 


"Stretching of Polymer Chains," M. V. Vcl'kenshteyn 
and 0. B. Ptitsyn, Inst of High Molecuiar Compds, 
Acad Sci USSR ; 


DAN SSSR, Vol 


Conclude that for small extensions (disregarding 
terms of the order x-)the “energetic” elastic force 
fj and the “entropic” elastic ferce f> connected 
with the transition of convoluted isemers ints trans- 
ircmers compensate each other; fara) onsequenti;, for small 
extensions this transition dees not change the free 


energy of the chain and the recovering force bears 
a purely entropic character. For large extensions 
the above-indicated compensation will not held. 
Propose that a one-dimensionel model in she main 
correctly gives the dependence af stretching af 
polymer chains upon their flexibility and external 
force. Presented by Acad A. F. Ioffe 22 Jun 53. 
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BIRSHTEYN, T.M.; PPITSYN, 0.B.. 
Premiere yt tite riete teat 4 


Physical properties of the internal rotation of polymer chains. 
Part 1. Chemical structure and dipole moments of linear polymer 
molecules in solution. Zhur.tekh. fiz. 24 no.11:1998-2010 NW '5h. 
(MLRA 7:12) 
(Polymers and polymerization) (Electric moments ) 
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USSR/ Chemistry - Physical chemistry 
Card 1/1 = Pub. 147 - 4/27 


rE 


Authors : Birshteyn, T.M., and Ptitsyn, 0.B. Rane 
Title : The geometry of linear polymers. Part 4.-Stereoisomeriam of the ‘polymeric 2 


chain 


Periodical +: Zhur. fiz. khim, 28/2,. 213-223, Feb 1954: | 


ditions on the average dimensions of ‘the chains, is. discussed. “it=was 
found that the average dimensions of molecules of an identical polymer — 
depend upon the orientation of the asymmetrical additions and that the =) 
physical properties of different stereoisomers belonging to one and the — 
same polymer can be entirely different. The role of stereoisomerism in — 
the dielectric properties of polar polymers is explained. It was es- — 
tablished that the internal viscosity of polystyrene solutions depends. ss 
upon temperature at which its polymerization takes place and that an in- | ' 
crease in polymerization temperature results in considerable reduction in’ 
viscosity. Seventeen references : 9-USSR; 5~USA; 1-Chinese and 2-German 
(1943-1953). Drawings. pete 


Institution : Institution of High Molecular Compounds, Leningrad 
Submitted +: March 30, 1953 


“Abstract : The effect. of: stereoi somerism:in polymeric “chains , with asymmetric. ad: 
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PTITSYN, O.B. 


Somer ete em Ty M2 fei 


Some problems in the theory of vitrification (conference at ‘he 

Institute of High Molecular Compounds). Vest. AN SSSR 25 no.4: 

92~93 Ap '556 (HLRA 8:7) 
(Glass) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2" 


. “APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2 


a sear 


PORT Soy Mo Ge G - 
USSR/Physics -.Polymers FD-2829 
Card 1/1 Pub. 153-12/30 
Author : Volkenshteyn, M. V. and Ptitsyn, 0. B. 

cere Satis TDP ALIAS 

Title : Internal Rotation in Polymer Chains and Their Physical Properties 
Periodical : hur. Tekh. Fiz, 25, 649-661, 1955 
Abstract : The mean and mean square distances are computed between the ends 


of a polymer chain under action of an external force, which may be 
expressed by a series of the type f(£ /«), where @ means the length 
of a link. ‘The problem is solved for an one- and two- dimensional 
model based on rotational-isomeric theory. Mechanisms of chain 
elongation are analyzed. It is proved that the diffusion analogy 
cannot be applied to the case of a chain under action of an ex- 
ternal force. Fourteen references, 9 foreign. 


Institution 


Submitted : September 8, 1955 
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VOL'KENSHTEYN, M.V.;  PTITSYN, 0.B. 
Physical apoperties and internal rotation in polymer chains. Part 3,Zhur. 
tekh. fiz. 25 no.4:662-670 Ap '55. (MERA 8:5) 
(Polymers and polymerisation) (Molecules) (Rubber ) 
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Relaxation theory of vitrification. Dek1.AN SSSR 103 gare aes 
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1. Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR. 
Predstavleno akademiken A.F.loffe. 
(Vitreous state) 
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PTITSYN, O, B, and VOL'KENSHTEYN, M. V. 


Introduction by M. V. Vol'kenshteyn and 0. B. Ptitsyn, Prob- V 
lemy Sovrenennuy Fizikt, Vol 8, Ne 12, Dec 56, pp 3-5 


Thig issue of the periodical Problemy Sovremennoy Fiziki, which 
publishes translated. articles illustrating progress in various fields 
of physics outside the USSR, represents a collection of non-USSR articles 
on the physics of polymers. The translations contained in this issue 
have been edited by M. V- Vol‘kenshteyn. Vol'kenshteyn and Ptitsyn 
comment as follows on five articles published as e separate section 
(pp 173-222) under the heading "Ihe Action of Nuclear Radiation on Poly- 


", 


"The last, sixth section of the collection of articles consists of 
papers that deal with the action of nuclear radiation on polymers. This 
field is of great interest from poth the physical and the chemical stand- 
point, because the processes which take place in polymers under the 
action of radiation (cross-linking, etc.) lead to the formation of sub- 
stances which have new and valuable rreperties. Investigation-of the 
processes and characteristics involved is also of importance for nuclear 
technology, in which some high-polymer materials are applied." 
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SSprcteatiterauapeeitecwege? (elas UES NDASH SOT 229 SRE PSSST MOSSES BMS GEES ET 
[iso ON aely 
SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1581 
AUTHOR WOL'KENSTEIN,M.V., PTICYN,O.B. 
TITLE The Relaxation Theory of the Formation of Glass. 


I. Solution of the Basic Equation and its Examination. 
PERIODICAL urn. techn.fis,26, fasc.10, 2204-2222 (1956) 
Issued: 11 / 1956 


Proceeding from the most general molecular-kinetic ideas the basic laws of 
glass formation and of softening are here derived. The theory found must then 
be suited for all objects from which glass is formed. Relaxation processes are 
here dealt with by an equation which describes the transition of kinetic units 
from one energy state to another. The spectrum of relaxation times is on this 
occasion neglected. Reaction may be of the first or second order ("isomeri- 
zation" or "dimerization" respectively). The influence exercised by reactions 
of a higher order may be neglected, In the case of a reaction of the first 
order the elementary acts of transition from the nonexcited state (state 1) to 
the excited state (state 2) take place with the participation of only one 
kinetic unit. The reaction of the second order consists in the production and 
dissociation of the bindings among the kinetic units. On the occasion of the 
investigation of such relaxation processes which are connected with only 
little deviations from equilibrium the equation cf the first order may always 
be used. Here only reactions of the first order are investigated. Reactions 

of the second order are studied later. 

At first an expression for the’ solution of the basic equation is given. On this 
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Zurn. techn. fis,26,fasc. 10, 2204-2222 (1956) cCaRD 2/2 A - 1561 


occasion the dependence of the transition probability on the structure of the 
liquid is neglected. At first the most simple process is investigated in which 
the exterior parameters of the system do not depend on time. Next, the case is 
investigated in which the temperature of the system changes with constant or 
variable velocity. Tye solutions found for the share V of the kinetic units 
which are in an excited state are written down, There follows the mathematical 
discussion of the solution obtained. 

Forming of glass and softening: Every system satisfying the above conditions 
is suited for the formation of glass in connection with cooling and for 
softening during heating. Furthermore, equations are obtained which connect 
the temperature of glass formation T' and of the softening T_ with the para- 


meters of the system and with the modification velocity Iq{. With increasing 
[ q{also i” and pe increase. Next, the solutions of the basic equation for the 


vitrification interval and for the domains above and below the vitrification 
interval are discussed. Among others, YW does not depend on temperature 
within the range below the vitrification interval, i.e. the structure of the 


liquid is frozen. 


INSTITUTION: Institute for Highly Molecular Compounds of the Acadeny of 
Science in the USSE. 
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AUTHORS: Ptitsyn, 0. B., Sharonov, Yu. A. 


TITLE: Internal Rotation in Polymer Chains and Their Physical Properties 
(Vnutrenneye vrashcheniye v polimernykh tsepyakh i ikh fizicheskiye 
svoystva)., VI. Dimensions and dipole moments of polyvinyl chains 
with large branches (VI. Razmery i dipol'nye momenty polivinilovykh 
tsepey s massivnymi priveskami) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol,27, Nr 12, pp. 274-2761 (USSR) 


ABSTRACT: Differing from all previous papers, the equations deduced here not 
alone take into consideration the interaction of the atoms immedi- 
ately adjacent to the chain-binding in question, but also the 
interaction with the massive additious, for two atoms not connected 
to two neighouring atoms of the chain actually are able to approach 
each other to within a comparatively short distance on. the occasion 
of an internal rotation in the molecules of low- and high-molecular 
compounds. Therefore the interaction between these atoms should by 
no means be neglected. The investigations conducted here show, that, 
if in the case of propane this interaction may, more or less, be 
neglected, this is in no case possible with butane. It is show, 
that the equation for the potential energy must be replaced by another 

Card 1/k one, which takes into consideration the interaction (besides that of 
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Internal Rotation in Polymer Chains and Their Physical Properties 57~12-8/19 


first order) of at least the second order. The process of ascer- 
taining the mean value of configuration y however, leads to great 
difficulties. In the case of the polymers of the (-CHo-CRo=-),= 
and of the (-CHp- CHR -),-type, R denoting the massive 
additious, the interactions of the R-groupa constitute by 

far the greater part of the interactions of second order, 

The interactions of the methylene group may be neglected in 
comparison with these. If, therefore, notation of the elements 
of the principal chain is rearranged in such a way, 

that the -CHo - CRo = or the ~CHp -CHR - elements correspond 

to the odd numbers and the -CRo = CHo - or -CHR = CHa = 
elements to the even numbers, the quantities w( 4 i-l > Py )» 
corresponding to even "i" could be neglected. It is shown, 
that in sueh a case the chain energy decomposes into terms 
independent of each other and every term is dependent on the 
angles of internal rotation around the two successive links. 
From this it appears, that the chain-energy is no longer 

added up from the potential energy of separate elements, 


Card 2/h 
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Internal Rotation in Polywer Chains and Tueir Physical 57-12-8/19 
Properties (contd ) 


but from the potential energies of the separate monomeric 
units. Therefore the chain in this case represents a Markove 
chain and the process of ascertaining the mean value of 
configuration may be conducted according to the methods 
employed in the papers {reference 1 tc 7). Here only the 
polymers of the (~CH,-CR,~) and (-CH,-CHR=)_ type are 


investigated. Interactions of third order are neglected. 
Equations are deduced, which express the dependence of the 
average dimensions and of the average dipole»moments in 
polyvinyle chains cn the valence angles and on the parameters 


of internal rotation. Chains with symmetric (-CH,-CR,-), and 


with unsymmetrical additious (-CH,-CHR-) were investigated, 


in the case of the latter isotactical and"sindiotactical® 


polymers. The formulae for 2 2 obtained here are 
h” and yp 


distinguished from previous ones in two respects: 
ey) New terms occur here, containing the foilowing parameters: 


Card 3/4 
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Internal Rotation in Polymer Chains ard Their Foysical 57~12-8/19 
Properties (Conta) 


+” ainf,. sin oe » These parameters characterize 


the interrelation between the rotation of the neighbouring 
CH,~CH, and CH,~OR, elements cr CHR-CH,, and CH, -CHR elements. 


2.) The values of the former parameters, which characterize 
the rotation around cne element; must now be computed with 
consideration cf the interactior of the massive additious. 

It is shown, that the new terms play an important part in the 
formulae obtained here, For the purpose of applying the equa- 
tion obtained here to the computation of the average dimen- 
sions and of the dipole moments of the real polymer chains 
the conditions of the internal rotationsin these chains must 
be known. This question will be dealt with in the next paper. 
Collaborators in this investigation were:M. V. Vol'kenshteyn 
and YueYa. Gotlib. There are 6 figures, and 19 references, 7 
of which are Slavic. 


ASSOCIATION: Institute for High-Molecular Compounds AN USSR, Leningrad 
(Institut vysokomolekulyarnykh soyedineniy AN SSSR Leningrad). 

SUBMITTED: March 21, 1957. 

AVAILABLE: Library of Congress 
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AUTHGRS: Ptitsyn, 0. B., Sharonov, Yu. A. 57-12-9/19 
rn 

TITLE: Internal Rotation in Polymer Chains and Their Physical 
Properties _. (VYnutrenneye vrashcheniye v 
polimernykh tsepyakh i ikh fizicheskiye svoystva). VII. On 
the Configuration of Polymer Chains in the Crystalline State 
and in Solution (VII. Konfiguratsiya polimernykh tsepey v 
kristallicheskom sostoyanii i v rastvore). 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Yol. 27, Nr 12, 
pp. 2762-2773 (USSR) 


ABSTRACT; In this paper a method for the evaluation of the parameters 
characterizing the thermodynemic elasticity of polymer 
chains in a solution is proposed, starting from a crystalline 
configuration of the chains. The method is based on the 
assunption, that the polymer chains crystallize in that 
configuration, which is the most staosle in a solution. Apart 
from this, the method is based on the utilization of the 
symmetric properties cf polymer chains of the (-CH,-CR,~)n ~ 


and (-CH,-CHR-) | - type. This nethod was here employed for 
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chain and of the chain of the isotactical polystyrole. With 
the help of the equations obtained in the previous paper 
(reference 6) and of the configurations obtained in this 
way the average dimensions of the polyisobutylene chain 

and of the chain of the isotactical polystyrole in ideal 
solvents are computed, as well as the average dipole moments 
of the para-halogenic substituent of the isotactical 
polystyrole. Although the experimental data refer to non- 
tactical and not to isotactical polymers, a comparison of 
the data obtained here with the experimantal results is 
given here. M.V. Vol’kenshteyn collaborated in this 
investigation. There are 2 figures, 2 tables, and 43 
references, 12 of which are Slavic, 
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Plitsyn, 0.B., Birshteyn, T.M. and Sharonov, Yu. A. [Institut vyso- 
ko-molekulynrnykh soyedineniy AN SSSR (Institute of High-molecular 
Compounds AS USSR)] Theory on Dipole Moments of Polymeric Molecules 


(Tre Physics of Dielectrics; Transactions of the All-Unton Conference on the Physics 
of Dielectrics} Moscow, Izd-vo AH SSSR, 1958. 2h5 p. 3,000 copies printed. 


This volume publishes reports presented at the All-Union Conference on the Physics of 
Diziectrics, held in Dnepropetrovsk in August 1956. sponsored by the “Physics of 
Divlectrics" Laboratory of the Fizicheskiy institut imeni Lebedeva An SSSR (Physics 
Tnatitute iveni Lebedev of the AS USSR}, end the Electrophysics Department of the: 
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APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343520001-2" 


"APPROVED FOR RELEASE: 06/ 


FAERIE ERE 


PTITSYN, 0. B. (IVS AS USSR, Leningrad) 


O. B. Ptitsyn, G. M. Birshteyn and, Yu. 
Isomerism in Polyiso 

report presented at th 
Chemistry which took Pp. 


e Symposium on Conce 
Chemistry, AS USSR) f. 


lace in Moscow at th 
rom September 30 to 0 


APPROVED FOR RELEASE: 06/15/2000 


5/2000 


basso: 


A 
butylene and Polystyrene," 


» Sharonov, 4Interior Rotational 


pts of Conformation in Organic 
e IOKh AN SSSR (Institute of 

ctober 2, 1958, 
tavestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 1959, 


Organic 


No, 3, 561-56). 


CIA-RDP86-00513R001343520001-2" 


CIA-RDP86-00513R001343520001-2 


se a SATSANG Bal gt ROTA 
sr scenic ARGC WROTE Ge OB ECAR Bem aN a! Pia RAG ai 


AUTHORS : 


«TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/4 


CIA-RDP86-00513R001343520001-2 


—r 2 SENSED Se oT cS DEBE pares Be 


48-22-3-23/30 
Ptitsyn, 0. B., Birshteyn, T. H., Sharonov, Yu. A. 


Theory of the Dipole-Moments of Polymeric Molecules (Teoriya 

dipol'nykh monentov polimernykh molekul)‘Report “Theses 

nf ow (Tezisy doklada) 

For Details Consult 7. M. Birshteyn, 0. B. Ptitsyn, ZhPF, 24, 
1998 (1954), O. B. Ptitsyn, Yu. A. Sharonov, ZhTF, 27, 2744, 
(1957)(Podrobno sm. T. NM, Birshteyn, 0. B. Ptitsyn, ZhTF, 2d, 
ee eee) O. B. Ptitsyn, Yu. A. Sharonov, ZhiF, 27, 2744, 
1957 


Izvestiya Al:ademii Nauk SSSR, Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 3, pp. 324 - 324 (USSR) : 
1) A theory of the dipole-moments of the polymer-molecules 
was proposed which connects the mean square of the dipole-mo- 
ment of the polymeric chain with its chemical structure, with 
the stereoisomerism and with the retarding of inner rotetion. 
The theory refers to the polymers of the type ( -CR,- a 
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24, 1998 (1954) 0. B. Ptitsyn, Yu. A. Sharonov, ZhTF, 27, 2744, (1957) 


(-CH,-CR,-), (-cH, -CHR-) and (-CHR-) , where R is a polar 


pendant (privesok). Besides the first approximation of the 

theory which takes only account of the interaction between the 
nearest chain-series, also a second approximation was obtained 
which takes account also of more far distanced series. 2) It 

was shown thet the dipol-moment can largely depend on the 
stereoisoncrisnm of the chain: with chains of the type (-CH,-CHR-) 


and especially (-CHR-) | the dipole-moment is substantially 


smaller with the dl- than with the dd- position of the polar 
groups (under equal conditions of inner rotation in the chain). 
It was also shown that in chains of the type (~CH,-CHR-) with 


closely connected dipoles the dipole—nonent depends on the 
Card 2/4 circumstance which pendants - polar or non-polar - mutually 
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repel more intensely. When an inner rotation takes place 

in polar pendants, then the dipole moment does not depend 

on the structure in the first approximation. 3) A conparison 
of the theory with the experimentally found values according 
to poly-p-halogen styrenes and polychlorovinyl show that 

in the chains of these polymers the phenyl series or the 
chlorine atoms repel mutually more intensely than the hydrogen 
stoms. The degree of retardation of rotation in these poly- 
mers which was determined according to dipole moments in 
accordance with experimentally obtained data corresponds 
approximately to the values determined from the size of the 
molecules and from the photoelastic moment. 
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300/ 57- Be 7-11/35 
Tsvetkov. Ve Nu, Pritsyn aan 


Kotlyaz- S. Ya. 


Frigman., E. V.. 


The Shap= Effect in the Dynamic Double Refraction of Polymer 
Solutions (Brfekt formy v dinamicheskom dvoynom lucheprelom- 
lenil rastvsroy polimerov) 


Zhuraai tekhnicheskoy fiziki, 1958, Vol. 28, Nr 7,pp.1428~-1436 
(USSR) 


The authers suggest a theory of the shape effect in the dynamic 
doutie refrastion of polymer sclutions. The taking into ac- 
count of the shape effect in the theory of dynamic double re-= 
fracticn is suggested on the basis of the model by Tsvetkov 
and Frisman (Ref 9). According to this model the macromole-.. 
cale in a solution is regarded as an ellipsoidal macroscopic 
particle saturated with the sclvent. The refraction index 

of such a particle is different from the refraction index 

of the sclvant. Thus the particle does not only have an in- 
trinsic anisotr.py but also an anisotropy of shape. The lat- 
fer can be calculated according to the known formula by 
Maxwell (Refs ‘tc and 14) concerning the anisotropy of the 
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The Shape Effect in the Dynamics Double Refraction of Polymer Solutions 


ASSOCIATION: 


SUBMITTED : 
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shape of macrossepic particles. It is shown that in the 
case of small velocity gradients the shape effect increases 
proportionally tc the gradient, while in the case of great 
gradients it tends toward a constant value. The theory 
given expresses well the aperimental data and in particular 
case: alse the earlier-found dependence of the sign of the 
dcuble refraction of a solution of polystyrene in dioxane 
on the velocity gradient. Finally the authors refer to the 
works by Mao Gapié (Refs 7 and 18) and they show that in 
spite of the great difference in the models used and in 
spite ef a number of assumptions in either thecry they co- 
inside well (viz. thia theory and that by Gopid). There are 
2 figures, 2 tables, and ?@ references, 8 of which are Soviet. 


Institut vysokomelekulyarnykh soyedineniy AN SSSR (Inditute 
of High Molecular Compounds , AS USSR: 

Leningradskiy pocudesatyonney universitet im. A. A. Zhdanova 
(Leningrad Stats University imeni A. A. Zhdanov) 


Nay it. 1957 
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The Characteristic Viscosity of Frolymers in Gocd Solvents 
(Xharakteristicheskaya vyuzkost' colimerov Vv khoroshikh 
rastvoritelyakh) 


PSRIODI VAL: Zhurnel fizicheskoy khimii, 1958, Vol 32, Nr 10, pp 2464-2466 
(USSR) 


ABSTRACT: hecording to Flory (Flori) (Ref 3) the exchange of a bad 
against a good solvent leads to an increase of the 
characteristic viscosity (% ) according to the increase of the 


macromolecule. This assumption must, however, be made more 

precise, as in good solvents the polymer chains do not ovey 

the Geuss statistics. Proceeding from an equation according 

to Zimm(Tsimm) (Ref 2) and that by Kirkwood and Riseman 

(Kirkvud and Rayzman) (Ref 1), as well as by Peterlin (Ref 5) 

by means of the Fourier (Furtye) series the values for A, 

are calculated at& = 0, 0.02, 0.04, 0.06, 0.08, 0.12, 0.76 

and 0.20 and then are mentioned in a table. It was found thet 

on an increase of the value & fron O (ideal solvegt) to 0.20 23 
Card Tf2 (good solvent) the valued decrezses from 2.84°102 to 1-.67°10 
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The function ¢ versus the quality of the solvent was 
investigated by Krigbaum and Carpenter (Karpenter) (Ref 7). 
The dependence of the value ¢d on the quality of the solvent 
ig in the present case explained by the fact that there is 

a greater steric effect on the distances of the segments 

of the polymer chains that are ut a greater distance from 
each other. The calculations were carried out at the 
Leningradskoye otdeleniye Matematicheskogo instituta AN SSSR 
im. V. A. Steklova (Leningrad Department of the Institute of 


Mathematics AS USSR imeni V. A. Steklov) under the supervision 
of N. P. Rynkevich. There are 1 figure, 1 table, and 7 
references, 1 of which is Soviet. 
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TITLE: Innernolecular Interactions in Yolymer Chains 


EERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 69, Nr 3, pp 371-417 (USSR) 


ABSTRACT: The present article gives a survey of published works dealing 
with effect, methods of determination, and date concerning the 
inner interaction in chain molecules, taking especially the ef- 
fects of long-range order into accvunt. With respect to a more 
detailed representation of the long-range interaction, reference 
is made to a monogravh by M. V. Vol'kenshteyn (Ref 9) as well 
as other surveys of this subject (Refs 10,11). In the intro- 
duction the provlen is discussed, several fundamental formulas 
and definitions are given, and reference is made to a number of 
publications dealing with this suvject. Chapter 2 gives a short 
representetion of short-range interections an@ their delaying 
effect on internal rotation (cf Fig 1), and in 3 tables covering 
several pages (composed from a large number of publicetions) 
the length of the molecules in solution, the dipole moments and 
the optical anisotropy as well as the structural formulas of the 


monomeric units are given for v:cious polymers. The sot ere 7 
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chapter deals with the representation of an approximation theory 
of long-range interaction in poJ;mer chains. The representation 
of the theory was obtained from papers by Flory, Fox and 
Orofino (Refs 107-109). The conclusions drawn ere given (inter- 
relations between molecule dimensions and flexibility, solvent 
and molecular weight, significance of the criticel temperature 6 
etc.); the interrelations are illustrated by formulas and 
diagrams. Chapter 4 gives a representation of an exect theory 
of long-range interactions according to references 131, 139-146 
(Flory's theory leads to no quantitative agreement with the ex-~ 
periments). The formulas characterizing the relations are given 
without derivations. Chapter 5 deals with the theory (and a 
short comparison with the experiments) of the effect exercised 
by long-range interactions upon the light dispersion in solu- 
tions of polymers; as these interactions cause a deviation from 
the distributions of the distances between the chein segments 
from the Gaussian form, an effect occurs in the distribution of 
the dispersed light, which is characterized by P(t) = 1(h)/1(8) 
(cf. Fig 8). I is the intensity of the light dispersed under 
the angles of and o Chapter 6 shows the interrelations 
between long-range interactions and the hydrodynamic properties 
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of the macromolecules (influence exercised on the translatory 
motion of molecules - Braun's motion or motion caused by centri- 
fugal forces - and the laminary flow of a solution; determine- 
tion of diffusion- and sedimentation coefficients snd velocity 
gradients; introduction of the Flory coefficient & empirically 
and theoretically). Chapter 7 contains a few concluding remarks. 
The following Soviet scientists are mentioned: T. M. Birshteyn, 
Vy. Ye. Eskin, V. N. Tsvetkov, K. Z. Pattakhov, G. P. Mikhaylov, 
O. N. Trapeznikova, I. A. Krym, N. M. Bazhenov, Yu. Ya. Gotlib, 
L. D. Rozenshteyn, S. Ya. Magarik, ¥. Ye. Bychkova, S. XN. 
Savvon, I. I. Pekrasov, S. Ye. Bresler, Ya. I. Frenkel’, V. N.- 
Nikitin, V. 2. Volchek, E. K. Byutner, Yu. A. Sharonov, Ye. A. 
Sokolova, Yu. Ye. Eyzner, E. V. Frisman, M. G. Okuneva, S. I. 
Klenin, A. K. Kron, N. A. Domnicheva, and S. Ya. Lyubina. There 
are 10 figures, 3 tables, and 233 references, 80 of which are 


Soviet. a 
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